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1-01. General Descri-ption:

October g, 1949

(a) The woTk covered by t~is snecificatior- consists of
architect-engin~er serviees for the detail design of the
altitude test chamber in general accordance withSpecifi­
cation No. 0-361, Part II, dated August 5, 1948. 'The
requirements set forth in these specifications are intended
to clarify and extend the requirements set forth in Part
II. Section 2-07 of Specification No.. 0-361 and in no way
alter or supersede any of the re'luirements set forth tiheNin.

(b) The altituue, test chamber consists essentially of a pressure
vesse'! inside of which a fUll-scale thel1nal jet engine
may be operated. Properly ·condi tioned air to simulate
the conditions ~fflight· at various speeds and altitudes
is admitted at one end of the test chamber; caused to
flow through the,jet engine, and evacuated from the other
end of the chamber by an exhaust system. .All equipment
necessary for the proner installation, maintenance, and
control of the engine, as fu?ther described herein, is
considered as nart of the test chamber.

(c) The general arrangement and overall dimensions of the
equiument which comprises the test chamber shall be as
shown in drawing SKS-52-l. The engine under test is '

.mounted on a thrust platform in the test section of the
chamber. The thr~stplatform is flexibly sup~orted and
connected to suitable devices for measurement of the

, engine thrust.. All air admitt~d to the inlet end of the
test chamber is guided into the engine through an inlet
no'zzle moun"te·d on the pressure diaphragm installed
in the. chamber. A movable water-cooled bulkhead is
installed in the chamber in the region of the engine
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SECTION I

exhaust pi~e to prevent radiation and cir~u18ticn of the
engine exhaust gases around the engine. An equipment
hatch, access doors. utility onening. Windows, cooling
jackets, manholes, and other items necessary to the
proner functionihg of the test chamber are to be'provided
in general accordance with drawing SK-52-l and as described
in further detail in subsequent sections of this specifi­
cation.

1-02. Temneratire and Pressure Conditions in Test Chamber:

(a) The entire test chambGr shall be designed for a IDlnlmum
internal pressure of zero absolute. In addition, the
test chamber between stations 0 and 6 on drawing number
~S-52-1 shall be designed for a maximum internal pressure
of ISO pounds per square inch. absolute.

(b) The altitude test chamber shall be des5,gned for internal
air temneratures from minus 70 degrees l!'a"n'enhei t to
plus 650 degrees Fahrenheit between stRtiJns 0 and 6
and from 40 degrees Fahrenheit to 3500 degrees Fahrenheit
between stations 6 and 10.

(c) The exterior of that portion of the test Chamb~ which
is outside of the access building, sha:l be of such
construction and materials that will be guitable for
exposure to weather characteristic of the site.

(a) A 24-inch diameter manhole, fitted with a blind flange.
shall be ~rovided between stations 0 and 1.

(b) A suitable screen shall be installed at station 1 to
provide equal pressure distributing in the air before
it reaches the honeycomb section. The sereen shall be of
corrosion resistant material and shall be sU"p"ported
sufficiently to prevent tearing under loads created by
minor debris in the air and the nressure drop created
across the screen.

(c) A honeycomb section to straighten the floy of inlet ~ir

shall be prOVided at station 2. The honeycomb' shall
be so constructed that it may be removed from the chamber
through the access door. The honeycomb shall be apnrox­
imately 2 feet long and shall have free air passage
spaces of not more than 10 square-inch units. Corrosion­
resistant material shall be use~
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SECTION 1:

(d) Seven utility openings f each of 10 inches diameter
and eachfittedi·dth a blind f1ange, shall be pro­
vided at the approximate IGcations shown on drawing
SKS-52-1.

(e) Two access doors shall be proViided for access into the
test chamber, one between stations 2 and 3 and one
between stations 7'~d 8, as shown in SKS-52-1. These
access doors shall have ~ick opening cam lock fasteners
an~ shall be provided with an airtight seal to prevent
gas leakage~ The door between stations 2 and 3 shall
be insulated in the same manner as the adjacent surface
of the test chamber and the door betwe&n stations 7 and
8 shall be water cooled. A 'safety device which will
prevent opening of the doors when the pressure-in the
test chamber is higher than the ambient pressure shall
be provided for each access door.

The altitude test chamber bet"reen stations 0 ana. 4,
shall be insulated sufficientlJT to reduce the external
~Qrface temnerature to a maximum temper~ture of 175
de,gre~s Fahrenheit.

(g) The entire surface of the test chamber,' including
hatch. access doors~ and other appurtenances between
stations 4 and 10 shall be cooled by a water jacket.
The water jacket shall be designed to permit continuous
operation '",ith internal gas temperature of 3500 degrees
Fahrenhei t', including lumil10US radiation from selid
particles at this temperature, without und.ue thermal
stresses in any part of the tE'st chamber or the forma­
tion of steam in the cooling jaCket. The thickness
of the water jacket walls shall include 1/16 inch ,
for corrosion allowance. Cooling water will be sunplied
to the chamber at BO degrees Fahrenheit and 40 pounds
per, square inch gage.

(h) A cahlalk shall be prOVided on each side of the 'chamber
between stations 2 e..nd 10 and shall be so constructed
that th€ catwalk and supporting structures ltay be ,re­
moved in sections from the c..1lamber through the two
acceBS doors or hatch•.' The catwalk shall be on the
same level as the top of the thrust r-latform and shall
have a n.onsldd surface to insure good footing.

(i) A 15 foot long ha.tch, operated by an Overhead electric
motor and cable system, shall be urcvided between
stations 4 and 5. The hatch shall open as shown on
SKS-52-l and Shall be provided with an airtight seal
to prevent air leakage into or out of the chamber:
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SECTION I

~".;:-~
Quick opening cam locks sha:fi;ibe provided to secure the
hatch in the closed position; An automatic safety catch
with manual release shall be provided to secure the hatch
in the open position. The entire hatch shall be water­
cooled.

(j) An g by 15 foot engine platform shall be inst'alled in the
test chambpr beneath the 15 foot hatch as shown in SKS-52-1.
The platform shall be supported in a mann~r th8,t will
permit frer- move~ent in a longitudi~al'direction as
re~uired for measurement of the engina thrust as speci­
fied herein in -parqgraph (k), and be suitably guided and
restrained from movement in a transverse or vertical
direction. The supporting system of the platform shall
be designed so as to keep friction forces to a minimum
and be ade~uately protected against damage, entry of
dirt, or other factors that may oc~~r during normal
operation and maintenance of e~ui1)ment in the chamber
that may adversely PJfect the accuracy of thrust
measurement. The platform su~porting system shall also
be designed so that thermal expansion of the engine
platform or other test chamber temper~ture effects
shall not affect the alignment of the engine or thrust
members sufficiently to alter the thrust measurement
within the limits of the required accuracy, The engine
platform shall bo capable of sup~orting a dead load of
10,000 pounds and of transmitting a horizontal thrust
load of 45,COO pounds to the thrust measuring mechanism
if mechanism is connected below engine conterline. The
tee-slots in the Dl~tform shall be spaced annroximately
6 inches apart and parallel to the longitudinal centerline.

(k) The engine plqtform shall be connected to a thrust measur­
ing system that will prOVide an indication of engine thrust
in a control room located on a mezzanine floor above the
inlet end of the test chamber. The entire system shall
be capable of resist ing a thrust load of 45,000 pounds
and momenteJy shock loads of two times the thrust load.
The system shall be capable of measuring thrust loads of
30,000 nounds initially with provisions for eV0ntual
increase to loads of 45,000 pounds. The accuracy of
thrust measurem"nt shall be -plus or minus one percent
of the total thrust load for a range of thrust loads
from 500 to 30,000 pounds. The thrust mea~ring system
shall be of the "null lt type or of such design that TIre­
vents movement of, the engine nlatform in the longitudinal
direction "rith changing thrust load. Any part of the
thrust measuring system that extends through the wall
of the test chamber shall be enclosed in a pressure-sealed
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fitting ca~able of operating over the range of temperature
and pressure conditions specified in section..2 of this
spccification.1he thrust mea~Jring system shall be of
such design th?tit s calibration will be independent of
pressure and temperatU]'e conditions inside. the test
sectianof the chamber. All transmission she£ts, thrust
yokes, ple.tformsupporting members or other p9.rts of
the plc,tfarm supporting and thrust measuring systems
shall be locat~d between stations 4 and 5 of the test
chamber ?Jld. ei thur beloyr the level of the engine ple:t­
form or in such lncations that will not interfere with
installation and maintenance of the test engine and
instrumentation. Provisibns shall be incorporated into
the thrust system that will accommodate nreloading the
system in increments of at least 500 pounds up to a
total of 7,500 pounds,

(1) A thrust calibrqting device that will enable a dead
weight calibration of the complete thrust mea.suring
system shall be ~rovided, The calibrating lead shall be
transmitted by rods or cables as shown in SK8-52-1 which
will pprmit connection of tho calibr~tion lo~d to the test
engine or the trunnion supuorts of an engine sta'Iid which
is bolted to the engine ulatform. The rods or pulleys of
the thrust calibre.ting device. shall be capable OT con­
venient installation and removal through the access doors
_or hp.t chof the test chRmber. Removable plugs siJ.all be
provided in the diaphragm "t station 4 and in the wall of
the test chamber as required for passage of the necessary
rods or cables. Connection of the, calibrating" rods or
ca~les to engine thrust stands vexying in .wiuths fTom 4
feet to 8 feet is re,uired:. . The weight pan shall .be
lOCAted S~ that it maybe conveniently loaded manually
outside of the test chamber. ThecaJ.ibrating deVice 'shall
be capable of imposing calibrp.tion loads up to 30,000
pounds on the engine st and in mC'.ximum increment s of 200
pouhds. A suitable l~ver or force multiplying system
that will permit the m".ximum calibre,tion load of 30,000
pounds to be imposed with a maximum deadweight on the
scale uan of 3000 -pounds shall -bo prOVided. The complete
cp._li-bration device shall be designed for ?Jl accuracy of
ulus or minus one-half v-rccnt for imposed calibration
J?oads from 500 to 30, 000 pounds.

(m) _~ airtight diaphragm shall be provided in the test chp~ber

at ·stati:ou. 4~ ,The diaphragm shall hpve a concentric 4
foot di~meter Duening "lith e.n e.djacent. 2 inch "ride mp,chined
face on the downstre2ID. side in a 1)le..ue· norm'll to the axis
of the ch;:unber suitable for drilling and attachment of
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SECTION I

sealing devices on the test engine;. The diaphragm ID8,y

be conical or dished in sh8~e (exce~t for the machined
fl?nge) and if necessary may be su~norted by br~ces
to the test chamber on the upstreHID side. The entire
dic-.phragm shall be of such design that will permit it s
cqnvenient remov~l p~d alternate installation at station
5. The diapnrqgm shall be designp.d to resist a pressure
difference o£ 19b pounds per square inch (higher
pressure on upstream side) at gas tem-ppraturos of 650
degroos F2nrenheit. '

(n) A water-cooled bulkhead shaF ·oe provided at station 6
"Ii th a 4 foot diqroeter concentric opening., The water­
cooled bulkhead shall be designed to resist a gas
pressure difference of 15 pounds ner square inch and to
operate with 3500 degrees Fehre~heit gas temperatures on
the 'do"mstream side ltd thout excessive thermal s~rosses

or stee~ing of the water, The sntire diaphragm shall be
of such design that will permit its convenient removp~

and relocation at any section of the chamber Cw·i.thin
one foot) be-tween stations 6 fl..I'ld 10. The bulkhead
shall be so connected p.ndjor supported by the inner
skin of the chambor as to prevent excessive gas
lep,kp.ge.

(0) Four 3 inch by 12 inch o_uartz glass windows one inch,
thick shall be DTovided on each side of the test
chamber. at the apnroximate l{)cation shown on drawing
SKS-52-1.: "T4e wilido\>rs shall be d.esigned to permit their
con~enient removal for cleaning from the outside of the
chamber. '

(p) An IS inch diameter cooling~air pipe shall be ~rovided

in the test section between stations 4 and 5 as shown
in drp.wing SKS-52-1. Standard pipe flanges shall be
attached to both the inside and outside ends of this
pipe with sufficient clearance for attachment of ste~dard

pipe elbows on both ends~

.~

(q) A pressure relief ,alve or valves designed to open at
5 pounds ~er sQu~re inCh gage shall be provided between
stations 7 and 9. This valve or valves shall be cara-ble ~

of passing 100 pounds of exhaust gas per second at a
temperature of 3500 degrees 'Fphrenheit. In addition to
this valve, bursting discs or diaphragms having sufficient
area to relieve any explosion which may occur shall oe provid-
ed between stp.tions 7 and. 9. All the Telief valves and bursting
discs shall be suitable for continuous operation of
the test chamb0r \dth gas temperp,tures up to 3500
degrees Fahrenheit, Rnd shc".ll be suitably vented to
the outside of the buildipg~
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(r) A pressure tube bulkheaq. shall be installed inside the
test chamber in the forw~rd end of the test section and
between 4 and 6 feet above t.'1e level of the engine
platform. This pressure tube bulkhead shall provide
for 300 pressure tubes spaced on a minimum center to
center diste.nce between tnbes of one and one-half inches.
Standard compressto~typebulkhead fittings for 3/16 inch
copper tubing shal;tbe installed at the bulkhead for
connection of tubing to the test engine on one side of
the bulkhead and for permanent installation of pressure
tubes between the test chamber &~d control room bulkheads
on the other sider

(s) &~ automatic quick acting bleed valve approximately
36 \~eh diameter, shall be installed between station
9 ~nd 10. This valve shall be used only when starting
engines to eliminate nressure surges in the exhaust
systere. The valve shall be open to atmosphere al
the beginning of engine st~rting operation 2'.nd shall be
actuated by the difference in engine inlet and eY~aust

pressures, shall close with sufficient speed to prevent
theox..lo).aust press'U.re from equC11ling or exeeding the inlet
pressure.

(t) Sufficient flush internal lighting shall be furnished
between stations 2 and 6 to illuminate both the top
and bottom of the equipment instp~led in the test
section.

cut A monorail and a removable 1/2 ton ~h?in fall shall b~

provided to permit material handling inside the chamber
between, stations 6 and 10. The monorail ~'1all be so
cooled orc9nnected to the water-cooled wall of the
chamber as to preve..t any \.,arpage which would interfere.
wi th the operati on of the chain fall and 11Il;Y- thermal
stresses which wo,jld result in cracking or buckling of
the test chamber \Alal1. Provision shall be made to
permit removal of the chain fall through the aecess
door of the test chamber.

(v) Iron-constantan thermocouGles sna,ed 6 feet auart and 4
on a circumference, located and installed in such a
IDa!Ufer as to indicate inner tank wall temperature shall
be provided between stations 6 end 10.

(w)

(x)

Suitable provisions shall be made in the chamber"
supporting structure to permit thermal expension.

A flanee shall be urovided at the inlet end of the
chambe; (station 0) for connection to the inlet-air
nipe.
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SECTION I

(y) ..A flange shall be provided at the outlet end of the
chamber (station 10) for connection to the exhaust-gas
pipe. '

(z) A sufficient number of two-inch di2meter drain pipes
shall be urovided in the bottom of the chamber to
prevent accumulation of liquids in the chamber.
These d,rain lines shall be provided with standard
pipe connections.




